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life claim t . 

!• In a cryptograph, n set of .character elements constituting 
a keyboard, and a set of indicating elements, said elements being elec- 
trically interrelated ; means comprising a series of switching devices to 
establish cryptographic relationships between said sets of elements j 
and means to cause said switching devices to perform crypt ogr-phic substitution 
functions and cryptographic Control functions. 

£«' In a cryptograph, a set of -character elements constituting a 
keyboard, and c set of indicating elements, said sets of elements being 
electrically interrelated ; means comprising a series of commutators to 
establish crypt qgraphio relationships between said sets of elements ; 
means to cause taid commutators to perform cryptographic substitution 

.functions and cryptographic control functions t and displacement mechan- 
isms to effect displacements of the commutators when performing substitution 
functions, said mechanisms being electrically controlled by said commutators 
when performing control functions. 

3. In a cryptograph, a keyboard comprising character elements, 
and a plurality of signaling devices. Bald elements and said devices being 
electrically interrelated | means for establishing cryptographic relations 
between said devices and said elements, said means including a first set of 
commutators for performing cryptographic substitution functions, and a second 
set of commutators for performing cryptographic control functions. • 



Declassified and approved for release by NSA on 01-02-2014 pursuant to E.O. . 
13526' - ■ . 



REF ID : A 3 97 5 5 



4. An apparatus as olMtui in aUte in which kOHOlogwa 



/: 



it* tor* am intdrohaageabl*. 

8. ft n apparatus as elalaed In dr-in .% in which said 



—t #f 



taier* controls the operation of the firwt wot of coe mt ct— . 



/' 

' /“ 

' /. 

,i 



#• la a cryptograph, * keyboard eonpr Icing * wt of eh*— Otar 



eleeente end a nt of clgnaling device* j — one eon pricing a set of cob* 
Ot|tuti— com i«t*tor* for establishing oper*tl— cryptographic relations 
bptween the. —id character eleaemta and —id signaling derives t dio>l*oo~ 

- —at — chant— o to effect angular displacements of the substitution «— 
nets tor* % and —ant Udltdiig a set of control comatators for o —trolling 

t 

i , 

";.ti*e displacement awhaai— . 

i 1 

i . 1 

4 

■I 

7. In a cryptograph, a tat of character el— te cneatitct* 

1 • \ 

t t 

lag a keyboard and a eat of eig— ling devioee alec trie ally Interrelated 
pith —id elanents j —am far establishing op#r*tiv# cryptograph ic re- 
lation ■ between eald devise* and eald elamnts, ineluding a aet of cipher- 



Ug Mantttori i and 



te effect the ugtlsr diaplscemntc of —id 



oomotr.tors, including » eat of control Gamut at ere adapted to effect 

;tW displacement one rat tone IbAItI^wU}* 

K 

l 

// . 6. In s. cryptograph, a eat of character element* constitut- 

ing a keyboard, and a — t of signalling daaleee also trie all: interrelated 

.. therewith j mane far establishing cryptograph!* relatione between —id 

/ \ 

el— .ts and said device*, lne lading a cat of ciphering eoswutrtors j die- 

\ 

\ 

p i— a n t — chant —a to effect the angular displace*— ts of said eonnu tutors % 



\ 
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*nd max* to oontrol th* or. 14 mo tea liM eMpritlng a oot of control 
oooscxtatora adopted to not open ««id a»R«hnr.tMui individonliy, 

9* In * cryptograph, ft oot of character ftlonento mm* 
stltwtug a ktjDoiod, *ad iod lotting dnvleoo to oloctrioal oonwnilofttlon 
with oftld ilMiBtf i 00 000 eowprlilAg • olnglr oot of oaaoontatero to 
establish oporotioo cryptographic relatione between oold dowiooo and oold 
elmeoe&o, including electrical neons to anus* tho sane oot of OoMnifttoro 
to perform both cryptographic eobstitMt ion nod cryptographic control ftUSB- 
tlOa*. 

10. I ft ft cryittOjfw.ph, ft oot of character element# eonotituW 
tag o bo? hoard, and Indian ting: devices in otoo tried oonenmle*tioa with 
oold element# ; mum to MUtiURh cryptograph la nUtUoahipi between 
oold dowiooo end Oftld element#, eonp rising » oot of connatfttero y boom 
to w cry tftid relatlonefeipei *»d «o«ao to conae tho erne oot of toonututort 
to porfbrm both crypt c^rraphi© cube tl'ut ion and cryptographic oontrol fane* 
tlono. 

It, in • o yptagr&ph, ft *ot Of ebameter element* count ltut- 
it# » keyboard, end indicating dftwiooo in fttootrloftl w— l iwtim with 
-a Id Clemente f M««o to ootfthlloh cryptographs* relationship* beteeen 
o*i« 4«wiow» and cnid elements, comprising ft oot of oMnmV^toro j Mans 
to eery oftld relntleaobipe r cod smm to c*u*e the amt oot of nroiofntntnro 
to perfmm both cryptographic eobstltutlan ond cryptographic control fone~ 
tlono, oold MBftao including ooparnto oontsteto ond ocoee i*ted conductor# 
providing ooparnto o loo tr loot channels through maid ooo m ntft toro. 
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tt* la » a Mt of iMumtMr lUtsntti oontllnUdf 

• toptoard, «n«Sln<!iontU* dnotson Ik M— i Sat |0> with 

r 

ofr a a aat s s whu t» to cryptograph** ftUtl«nAi|» MMmi «it< 

doriaoo wad «U clamant », iwyl itoj * •lflffl* sot of comwitAtorr ; and 
mmi to wry i»U r«UtlMiUHi iMlUUv oiootrtaoi «mlMUn — o oc latad 
with Hm i i wwW om to wvh tho mm sot to perform both wjytugny hlc 
awhstitntlom and cryptographic control functions, oil oam a wt ataro bring 

lnlt rdhs nc * Ohio « 

IB* in * erjptotroph, * not of oharootar r lw o rt i MMiltnt* 
Inc * fcoyhoard, find * tot of signaling dosiooo, oald olamonts and nU 
dahrlooo Muff «loctrlo*llj tntnmUMg j moamn naorinlng « oarlta of 
ooonuton to MUUlih cryptographic rolmtiansfcipa To iw a t mU olowanta 
wad snid doolcot j and mans* to wry told rslstlonshlpo, lnOjwdliqr • 
plurality of Mlf<oartt«Ui4 olptoorixe «Mn>Ut«ri ww f U in oooaadm. 

14* Am apparatus on elalmad in tho praoor.iac «UK in vfeisit 

all oomsat&tora ore Lh to ro^.»agr» & hie * 

• - 

16* in apparatus aa elalwad ill Claim 15, In which howoloffoao 



Id* In a or ypta gr a ph, a oat of ofcafcastar aiononto OnatlM* 
tat * koyhoard, and « *0t of iliullnc daaiooa » Mono to ortAtiisfc 

i 

«fy|Ug»yjUfl rolatlomabiya fcdtsoan aa|d olawontt sad sold daviomo, amid 
moans including * pirns* lit? of sslf-oontrollad •lyhmag ansmnfators pro- 
oidod with o iUgU nor lot, of Tine oo ntoat s t o circuit system intoroonneatinc 
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•*14 c leewn ta >vnd **ld devices, and including' Mid eoMrautators ) «4 
jmmum •ptnU’w with e*Id circuit eyaten md inolu^ lug therein & switch 
neehacts* to pualt the mum ec ws pifca tore tc function alternately ae 
Ciphering Cooiutntor * nod m control oonwutatore* 

17* in * cryptograph, n k^rlMArd conpr Icing * wt of 

character element*, and a wt of signaling d«rlM>, Mid aleminte and eal-d 

\ 

4# sice# being electrically interrelated ) kmim for effecting swrying 

cryptographic relationships between said element* and said desieee eeas* 

, - ■*. 

fflsisf a plural lty of angularly displaceable commutators, said oo m wu ietcrs 
being provided with a single eerie* of riiy contacts j 4 1 spl accnent 
mechanic we opemdiwe to affect the angmlar displacement of said eemma 
tatets } and circuit meant laelus lng a switching mM haulm operatise 
to causa the »*®e sat of contact* to function alternately far jrarposee 
of cryptographic cats tl tut ion and cryptographic control* 

It* In a cryptograph* a keyboard ssaprltiig a act. of 
eharao ter te laments $ a cat of signaling da sloes in electrical relation 
with said element* ; aaftn* for effecting taryln*? cryptographic relation- 
•hips between said elements and said desires, including a plurality af 
angularly displaceable oonsu^.ators presided with * double series of ring 
cent et* $ displacement vae baa isms operative to effect angular displace- 
ments of said cnmwutatere J Means to preside electrical channels through 
one of the aeries or eomtoete to cause said oenr*ut*tors to perfona fund** 
tlor.s of erjpt^-raphifi eabetlmtton, and in sequential operation* of eald 
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sechanioas to preside elootrioftl chnntli through the other of mid 
series of o©nt*ct* to eadoe paid cosemt store to per fora functions of 
wjjtagwptic control. 

19. In k «rypt<%*r*ph, % set of ehnmcter element* eons 1 1 toting 
« keyboard, and «. set of ladioatiJi*; eienents, sold Ht« of eloaexte Wing 
•1 metrically interrelated t nenne to establish and enrjr cryptegr&phle 
relationships bets sen void eeta of oleaente, s*U na«n* including a sot 
of Mlf-eootsollod eoenutatore. • 

20* An nppnrot vm *» claimed Is tbs preceding eloln la shlah 
•old so n wa tKtars are arranged in oneeadm* 

XI. In o cryptography o sot of character aleaents constituting 
a keyboard, aad a set of lad looting elewente, sold element* being else tr lo- 
ci ly interrelated j nsoao to establish oryptogmphtc relatione between sold 
sets of elements, «*id naans inoioRinr « plurals t;, of sslf-coatrelled, com- 
mutators arranged in cascade, said c onsets term being interchangeable. 

22 . la o cryptograph, # set of character, element* constitut- 
ing o keyboard, end o set of indicating elemonte % e circuit system opera- 
tlsoly connecting said sets at elenaat* j mans to establish cryptograph!© 
relationship# between sold eels of elements, including a plurality of self- 
eontrollad oonmtaters arranged In eaeasdef and neons including n ssitob 
mechanism In said circuit eyeten to cause salt eoenu tutors to f unet Ion 
alternately both eo ciphering ©ommut'-tor* and no centrel coneartatare. 
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23. In a cryptograph, ft »ct of eharacter element* conatltnt- 
ing « keyboard, and a eet of indioMlag • lewente, eald eisnente belne 
electrically Interrelated t Mftftno to esteblieh eryptoprnphXe relation- 
•hip* between said nets of elements, said mm* in* Iodine ft plmUly 
of self-controlled eoMKtatmr* \ and muu to cause said eenwntAter* 
to perform both cryptographic substitution functions and cryptographic 
control functions, sold Mini including concsntrle ring* of contact* 
on tho obesrsa face and ft corresponding masher of c acentric ring* of 
•entnet* on the r«?varse fee* of each aoswnt&ter, and conductor* aelf- 
eont^ised within each constitutor for connecting the contact* on the oK 
were# ffteo with ho**alog<m» content* on the reverse fa*e. 

24. In s cryptograph, ■ set of character elements oona titrat- 
ing » keyboard, and a Mi of indicating elements, said alwmti being 
eleetr loally interrelated ; mam for effecting nr^ine crypt ogr aphid 
relationships between said sets of elements, eeld means including *■ 
•witching eoswratatpr bearing two or nor* concentric ring* of contact* 
oo the obverse f *ce end a corresponding masher of concentric ring* of 
oontaets on the rev*aree face, and conductors «»ir-cont«inad within each 
eoneat' tor and arranged irregularly for consee t ing the contacts on the 
obverse faoa of each commutator with homologous contacts on the revere* 
fade. 

2f • la a cryptograph, n sot of ehRrsetiir eler*nta conetltut 
ing a keyboard, and a set of indicating elements, s‘id being 

electrically interrelated j near.* for effecting r\r; ing cryptographic 
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relnt loach ip* between said nil of said ***** including * 

reversing commutator bearing two or nen concentric slag* of cvc* 
aua&ers of contact* on am of lie faces, and aeons for electrically 
coupl lag the individual contact* of sack ring in pairs. 

26. In a cryptograph, o set of character element* con- 
stituting a keyboard, and a sat of indicating elements, said el ensa t* 
being electrically interrelated t neane for of footing varying cryptograph- 
ie relationships between said sets of elements, said newts Including a 

set of Juxtaposed, double- rlHg*~cont*ct switch inf; cosMtietors, one of 
the two rings of contacts performing e yptographic safcstitution functions, 
and the other of *>1A ring ef contacts perform lag cryptographic control 
functions. 

27. In a cryptograph, a keyboard comprising character 
elsamnt* and corresponding signalling devices, said element a md said 
devices being electrically interrelated ; mi* an for scrying the cam- 
sections between said elements and said devices for the purpose of 
effeotistt cryptographic operations, said means Including a set of 
Juxtaposed, rotatable elngle-rlng-cuntact switching coroiu tutors mounted 
upon ^ oossoon shaft ( stepping mechanisms for effecting angular dlsplacs- 
amnts of said conmat'.tor* ladlvifliioliy ; and electrical instrument all ties 
ferec at rolling said stepping* asehanitam whereby the sane ■ wants tears art 
smployed alternately for effecting eryptcgraphlc substitution tantisM 
wtd cryptographic control functions, respectively. 
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_ 

24. la a eryptograph, ft ftftt of obnraotftjr ftlonont* const i tut 1 ft* 
•> keyboard and ft eat of ladi««tin| J ft limit lyrtftl eperattmijr 

•oaaectipg »tti4 ftfttft *f el*c*e»t» | ftftftas for «et&bU4fclag cryptographic 
rsiatloashlps tatucen »« id afttft of ftl gftftftt ft, laelaaiag • plurality of 
self-control 1*4 comwatatots, ftftld oftONKtatom halo* lat®roh*ageable and 
being presided ultb ft single rw of ring coat act# on thft obseroc and 
rotors* faces, n^KUnlyy dlftpl MH — at — ob w c lft— operatic* to offftftt 
ftftgftlftr Aisplaesneata of »ftl4 oft— to tors $ oaf aftftdft laalnilag ft soltck 
—ok— t— la said eifmU lyitw «ad afreet! to la ftftOftftnttftl operatfoma 
of Mid omImkUw to prosioe electrical channel* through nit eoptsete 
to cause fttid oftftMfttntore to perform «ryptagr*pMe substitution functions 
ftnt cryptographic control function* alternately. 

ft. Za a cryptograph, act of ftbaraoto* *le«ftr.t» constitut- 
ing a kftybonrd and » sot of signalling derloe* electrically interrelated 
with void olftftoatft ( ftftftuft for ertablleblng operatise cryptographic ro- 

let leash ips between ftftid devices and »oid cleaeate, lasltftiljig • «ot of 

./■ 

ciphering o n— w rt ntorft t ftad own to effect the aagelar dltylec— ant* of 
«*ld eanantr.ters, including • wt of control so— cataborst and mo ami 

■ f * 

operatise with ftftid c as t to 1 Mamtntoro to offoot thft dlsplwo onset epere- 
tioftft iadltidaUy la single step dliplcc«Mnt*. 

2U* la a, cryptograph, ft ftftt of character aliments ewaetltut- 
in* • keyboard cad ft *«t of ititalUtf devices electrically Interrelated 
with ftftid clftcontft ; nftaaft for establishing opofftti— cryptographic 
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relationships tetwata said devices an 4 void elements, including a «rt 
of ciphering eeawatiitors j and MUI to effect the angular" <1 spl acs- 
maats of eoid ciphering commit * tors, including a oet of control eoanmtatore 
and naans operative with said control commutators to offset the displace- 
neat operations individually la plural step displacements. 

SI. la a cryptograph, a set of charneter elements constitut- 
ing a keyboard and a set of Indicating elements, said elements being 
electrically interrelated f means comprising a set of substitution com- 
mutators for establishing operative cryptographic relationships between 
said sets Of elements j displacement mechanisms to offset angular dis- 
placements of the substitution commutators ; and means including a set of 
control commutators for permatatlvely effecting thm displacement opera- 
tions. 

32, In a cryptograph, a sot of character element* constitut- 
ing a keyboard, and a sot of signalling desieso electrically interrelated 
therewith $ smuts for establishing cryptographic relationship* be tw o— 
said elements sad said devices, including a set of ciphering commutators | 
displacement mechanisms to effect the angular displacements of said «em- 
mutators * and means including a set of control commutators for effecting 
the displacement operations permatatlvely la tingle step displacement#. 

33. In * cryptograph, a set of character elements constitut- 
ing a keyboard, and a sot of signalling dsvleoa electrically interrelated 
therewith t means for establishing cryptographic relationships between said. 
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•l«qea%* Mi >*14 laolwcinc * not or wrtph*rine ***•*.% *tor* t 

diiflatruml moob+nim* to ort—% tfe* nagvlmr 4i*jA*o«t«ent» of mlA 
Otarra/t^tors j >n4 *«en» to >ff«ot %h* \a|nl»r 41 iplMitiiG t> of s*X4 
OoMMtatm * »t of oMtni «nanntt*tor> $ * oj tonott tffi 
with nU oontroi OMautator* to of toot % ho 41*pl*o«a«nt ejwmUooo 
t irmly in plurel >t«p displnciftutnt*. 
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v# «Uia t - 



1* In a cryptograph, a set of character elements constituting 
a keyboard, ead a set of ladle sting elements, said elements being elec- 
trically interrelated * means comprising a aerie# of witching devices to 

establish cryptographic relationship* between Mid sets of elements ; 

l-o &-/ 

and scans t o a a u s* said switching derloes^te porfam cryptographic snb- 

A A 

st 1 tut Ion functions and Cryptographic control fane t ions. 

t. In a cryptograph, a set ef character elements constituting a 
keyboard, and a eet ef indicating elements, said rets of element* being 
electrically interrelated j means comprising a series of ocmnmtator* te 



establish cryptographic relationships between said sets of element* ; 

-fox *^*5 

means to said commutator* to per ferine ryptographlc substitution 

functions and cryptographic control functions | and displacement 
lame to effect displacements of the commutators when performing substitution 
functions, said mechanisms being electrically controlled by sold oemnutators 
when per footing control functions. 



3. la a cryptograph, a keyboard comprising character elements, 
and a plurality of signaling devices, said elements and said devices being - 
electrically interrelated j mean* for establishing cryptograph!# relation* 
between said device* end said element*, said means including a first set ef 
oegomtators for performing cryptographic substitution functions, and a second 

•f 

ret of commutntors for performing cryptographic control function*. 
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4* An apparatus as elsined in Stalk 3, In rtdtt Aawltgw 
saawutntors «n Intarohangsabla. 

5w An apparatus a* elained is data 3, in which sal* tenon* 
art of to— rt«tw» centrals the optraium *f tbs first set of MSHtatO*. 

6, In a cryptograph, a keyboard ootapriaiag a sat of ahumtar 

' . • ‘ •' i ■ \ , 

rtssnU and a sat a# signaling dadoes j naans comprising a aat of *«V- 

v 

stlttttUn oossmtatara far aatnhliahlse operatise cryptographic relations \ 

\ 

batsaan tbs said character aleneats and said signaling dawlcaa j displace- \ 

nant nsrhaainsa to affact angular dlsplnanaante af the sabot itut ion enn- 
■sta tars $ and naans including * sat af aaatrol ooesnctatora for controlling 
- tbs diaplaesnent aeahsaian*. 

7. In a cryptograph, a ant of character s Intent* oonstlta*- 
lag a keyboard an* a sat of signaling 4r*lo»s electrically tatoraelated 
%ith na|* ala nant s ; mans far eatahiiaMag opera tlrs cryptograph le M- 
latlens bo two an said devices and said elsasnt*,. Includi^ a aat of elphof» 
log admm tators j an* naans ta affaat tba aigwlnrt. djaplaagnants of said 

'9- - 

s s ns rat ators, including a sat af control enanatatdr* adapted to affaat 
tbs displaeoacmt ops ration* Indiridoallj'* 

• I «* 

. f \ 

' ’ . » ■ * 

4. In a cryptograph. * set of cha r s et as alanants constitut- 
ing a keyboard, and a sat af signalling dewiest alsartrleally interrelated 
tharasltb f naan* far establishing cryptographl* reUttSns betvson aaid 
alanants and said dastees. including a aat of ctpiprt ig aa— ntator* j die- 
pla cmant nsohaninw ta affaat the angular diap la aaa nn ta af said oonnutators j 

\ ' 
l 
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ami (Mat to control the Bn id iwinTienl n o w sp rlsing a a*t of oontrol 
gfimntr tm n adapted to sot upon Midi mechanisms individually* 



9» Xn s cryptograph, a sot of character e lea ants 09s- 
•ti tot log 0 keyboard, sad indicating devices in electrical amonn.tcatlon 
with salt tlaamti | means comprising a single oat or nmm ii tatere to 
establish operative cryptographic relations between said devices and said 
elements, including oXeotrioal aeons to cause tho same sot of eoamtatora 
to per fora "both cryptograph 1c substitution and cryptographic control fune- 



t ions «, Aa~l 






C<r-w-. 
V&JU 



f.tj y.ijti ’/*>•>-*-«&, 05 O-*-? £t} 

A Cflyi k 0 H"dk tr^tjbL^jL 



c ^ > ‘^^E^ + in’a cryptograph, a set of character elements constitut- 



log a keyboard, and indieating devices in electrical communication with 
•aid elements } wean s to establish cryptographic rolationshlps between 
said devices and said elements, caeiprlsing a sot of comm, t a tor a j weans 
to wary said relationship# j; and mane to eaaoo the same set of commutator# 
te perform both oryptegraphio substitution and cryptographic oontrol func- 
tions*, QW^- wj— o 



11. In a cryptograph, a oat of character elements constitut- 
ing a keyboard, and indicating devices in electrical eonenmleation with 
said claoente ; moons to establish cryptographic relationships between 
said dewloee and e*id elements, comprising a sot of commutators j swans 
to wary said relationships ; and mesne to eauao tits some sot of earnout aters 
to porfaow both cryptographic sabot 1 tut lorn and oryptegraphio oontrol func- 
tions, said means including separate eo starts and associated conductors 
providing separate electrical channels through said ooeKUtator*. 
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IS. In a cryptograph, ft sat of character element a constituting 
ft keyboard, and indicating devices in electrical ci— mil cation with said 
alssrtnts } mass to establish cryptographic relat ionshlps between said 
devises and said elements, comprising ft aiftgle set of eewratator* ; and 
means to vary said relationships, including olftetrioal conductor* a— oo i»tnd 
with Sm o«mt&ter> to ©ease tha i«w not t* perform both cryptographic 
substitution and aryptogrnphle control functions, all commutators being 
interchangeable. 

IS. In a cryptograph, a Mi of character elononto constitut- 
ing a keyboard, and a cot of signal Ln^ davlces, said Clemente and said 
AftviftftO to log electrically interrelated t weans comprising a ftsriftft of 
ow wftt fttors to establish cryptographic relationships between mid sleraents 
and said devices ; and aeons to very said relationships, Including ft 
plural it y of {ftolf-oontroilodloi^ioring eeneatater* arraaged in cascade. 

14. An apparatus ss claimed la the proooding claim, la which 
all eoarsut&tor* are interchangeable, 

15. An apparatus as claiaod in Clftta Id, 1» which homologous 
co— rotators arc lnterahangeable . 



14. is a cryptograph, a set of character elements sons ti tot- 
ing a keyboard, and a set of signaling devices ; saaas to establish 
cryptographic relationships between said element* and said devices, said 

r- C m 

sMtane including a plurality af j»lf-*ont roll enciphering eee—ttators pro- 
bided with a single aeries of ring contacts % a eireult system interconnecting 
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•4 id tiMNnii <md said device 0 , and including amid eoamtatsn j and 
atsAi operatise with said circuit cyst eat and including therein a switch 

aeohaaisn to y i stt the ssass s I— ntators to fuse t ion alternately as 

\ ‘ 

•latrine eoa-mtators and as control ooumtttatore. 



1?. In a cryptograph, a keyboard conprieiag a of 
character 'leant s, and a set of signaling device#, said •l**m\* and eaid 
Assises tela* electrically interrelate* | means for effecting tnryiac 
cryptographic relationships between said elements and said dnvicee cost* 
prising a plurality of angularly displaceable eewratatore, said eewrutator* 
hsinfi pro Tided with a single series of ring contacts ; displa#e*mt 
MehaaieAS operative to street ths angular displacement of said corns- 
tators j and circuit aoana Including a switching awe bam is* operative 
to eatLM the sums sot of contacts to function alternately for purposes 
ef cryptographic substitution and eryptogrspfcie e octroi. 



If* In a cryptograph* a keyboard wonprising a ost of 



eharaotossolmssnto j a aet of signaling device# in eleotrieal relation 
with said element* j neon* for effecting varying cryptographic relation- 
ships between said elements and said devices, including a plurality of 

MVOnrly displaceable eowtatore provided with a double series of rii« 



coataots ; displacement neohanissw operatic* to effect angular displace- 
ntnto of said oowantaters ; ^eani*t^ v i^oTido\ oloctrioallrtii^rthro^ 
no of the serioe of eontaete^to cause eaid oonaut&ters to perform func- 
tions of cryptograph in substitution, and in sequential operations of » 14 
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mechanisms to provide electrical channel* through tfe* other of Mil 
series of contests to cause said re— utatcr* to perform function* of 
cryptographic oontrol. 

19. In n cryptograph, s set of character elements const 1 fat lag 

a keyboard, and a eot of indicating elements, Said sots Of slemenls to log 

electrically interrelated j means to establish and tary cryptographic 

relationships between said sots of a laments, said means including * got 

of [wlf^ol^llodQooiwwitators^ Ao-A «&»-o ***•*■*■**« CoviU^M 

Cts-~ "jy V 

SO. An apparatus a# claimed In the preceding claln in which 
•aid oo m wu tators are arranged in cascade. 



21, In a cryptograph* a set of character elements constituting 
a keyboard, and a set of indicating elements, said elemnt* being electric- 
ally interrelated j mans to establish cryptographic relations between said 

r f*~ \ * f p _ 

sets of elements, s&id mane including a plurality of jself-ecmtrollegjottm- 

mutator* arranged in emends, said commutators being Saterchangeable^u*-JL 

*&-v % ^Am**r* 

^ *m, r i l (yvKlj..-..;..-- • dL Ida Cfl-w. « ~ Sj 

' 22. In a cryptograph, a set of character elements constitut- 

ing e keyboard, end a set of Indicating elements $ a circuit systesi opera- 
tively connecting said sets of elements • mam to sstablish cryptographic 
relationships between said sets of elements, including a plurality of Tsolf-^*^-- 






L. 



control led^oosuimtators arranged in on scad#} and means Including a switch 
mechanism in said circuit system to cause said eearrotsters to function 
alternately both as ciphering commut tors and as control commutators. 



REF ID : A3 97 5 5 



23. In a cryptograph, a set of eh&raeter elements eonstitet- 
lag a key beard* and. a sot of indicating elements, oald element* being 
electrically interrelated ; means to sstahlish cryptographic relation- 
•hip* between salt sot* of elements, said moans In* lading a plurality 
of [solf^oontrollsd? com— tat ora % end mens to cause said eoamrat store 
to perform both cryptographic substitution function* and cryptographic 
control functions, said moans including eomeentrle rings of contort* 
on the obverse face and a corresponding number of concentric ring* of 
contacts on the re Terse face of each c o e e n i tator, end conductors self- 
contained within each commutator for oensecting the contacts on the ob* 
Torse face with homologous contacts on the reverse fas*. 

24. In a cryptograph, < set of character elements constitut- 
ing a keyboard, and a set of indicating elements, said elements being 
electrically interrelated j mesne for effecting varying cryptograph!* 
relationships between said sets of elements, said means including * 
switching commutator bearing two or mere eoncentrle rings of contact* 
on the obverse f ice •'nd a correspond ing number of concentric rings of 
contacts on the reverse fece, and conductors self-contained within each 
eoaaut'tor end arranged irregularly for connecting the contacts on the 
obverse face of each eomnutator with homologous contacts on the reverse 
face* 

2d. In a cryptograph, a set of character elements constitut- 
ing a keyboard, and a set of indicating elements, said elements being 
sleet really interrelated j means for effecting varying cryptographic 
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relationships between mid eats of element*!, nil means including a 
reversing commutator bearing two or more concentric ria gs of even 
tnmttrt ef contacts on one of its faces* and seams for electrically 
coupling the individual Co at acts of each ring in pa I ts* 

£6. Sa a cryptograph* a set of character elements con- 
stituting a key hoard* and a set Of indicating elements* said elements 
being eleo trio ally interrelated j means for effecting varying cryptograph- 
ic relationships between said sets ef elements* mid sweat Including a 
set ef juxtaposed* denble-ring-contact switching eonsutators* one of 
the two rings ef contacts performing cryptographic substitution functions, 
end the other of #«' id ring of contacts performing cryptograph!# control 
functions. 

XT. In a Cryptograph, a keyboard comprising character 
elements and corresponding signalling devices, said elements and said 
devices being electrically interrelated i swans for earying the con- 
nections between said element# and said devices for the purpose of 
effecting cryptographic operations, said mans including a set of 
juxtaposed* rotatable eingle-rimg-eonteet switching emwsutators mounted 
upon <?. common shaft 4 stepping mechanism* for effecting angular displace- 
ments of said c omemt*. to re individually { and electrical -d^tiu^cataMtiss 
for controlling said stepping mechanism* whereby the sene commutators are 
employed alternately for effecting cryptographic substitution functions 
and cryptographic control functions* respectively. 
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2®. In a cryptograph, a sat of character elements constituting 
a keyboard and a wt of ladlutloi ilHNnta j * clrealt *y«tsai opmiiaalj 
eontmtlaf mid mu of eloueute j maos for establishing cryptographic 
relationehlpe between said Nts of, elements, lac lading a plurality of 
e« If •controlled oanamtstorv, said o parent* tore 1 m lag iat eroha nga&fele end 
feeing provided with a single row of ring contacts on the obverse and 
reserve fanes, respectively! displ soonest medhaalsms operative to effect 
angular dlspleecoente of said ccwsvt tutors j and neons including a ewltek 
Meehan l an in said circuit cysts* and effective in sequential operation# 
ef said asehanlms to provide electrical channels throat said oontaets 
to oeuee said eorerot* tors to perforn cryptographic substitution functions 
end eryptegr fchlo oontrol functions alternately. 

29. In a cryptograph, » » t of character eleaumts constitut- 
ing a keyboard and a set ef signalling devices electrically interrelated 
with said elements j means for establishing operative cryptographic re- 
lationships between eald devices and said elements, including a set of 
ciphering commutators * and stasi to effect the angular displaeeeenta of 
eald eeuMitmtore, lueluding a eet ef control overeats toret and uewaa 
operative with said control commutators te effect the displacement opera- 
tions individually in single step diepl*ce«ants. 

31. In a cryptograph, a set of character elements semstitut- 
lng e keyboard and a s t ef signalling devices electrically interrelated 
with said dements { ueanv for establishing operative cryptographic 
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relationships Wtaww paid device* sad mja 4«Mnt*» including * set 
of ciphering tig meet store * arid m ea n t to effect the ajyjular displa ce - 
MOti of amid ciphering cmmast store, Including * set of control cceotmtmtor* } 
sad «i«i operatic* with said control commutators to offset the 
Mark operations individually la plural stop displacement*. 

91* In a ory rptograpb, a set of character elements MMlltot* 
ins a keyboard end s sot of indicating element*, Mid «l(s«t» Islif 
electrical ly interrelated | Mans comprising s sot ©f substitution eon* 
amt* tors for establishing operative cryptographic rslat i<mshlpc between 
sold sets of elements j displacement tatokaniane to effect angular 4is~ 
plan M ee ts of tfa« substitution commutators f and means 1 no Indies » set of 
control osmo tutors for permutatlvely sf fee tins tbs displacenomt opera- 
tions * 



S2. In e srjpto^ rapb. a set of character e lament s const 1 tot- 
inf a keyboard, and a set of signalling dories* electrically interrelated 
therewith f Mans for establishing cryptographic relationship* between 
sold elements sod said devices, including a set of ciphering ecmamtsters ) 
displacement nsohanlsna to effect the angular dteplaeoasents of said see 
mutators j and mean a Including a set of control Woaasntatore for effecting 
the displacement operations pormutstlTely Uk single step displacements. 

33* in a cryptograph, a set of character elenente conrtltut* 
lag * keyboard, and a set of signalling devisee oieetrioslly interrelated 
therewith j aasans for establisMng cryptographic relat lenship* between said 
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*t<Mwnt t UA Mia darlaaa, MwtaiU* * »** of *4p*ori»f ownstatora » 
ditpla«o«»aat K«obaniaBS to affaet th« angular Alaplaosaant* af «U 
■ y- Kt.t.r. ) and Mini ta af fact the angular <Ji«pl*oa*ant» «f »i* 
MMtitiri, including a act of control ©««MUt»toro ; sad »«« oporstiaa 
with nM control saantator* ta offset tla diaplaosasat speratioaa 
peiwut&tiuelj la plural atap dispiao»a««*a* 

34*. 'j 

7 ~ l!LK ' X \\^V 

37- \ ' . 



